Background
Introduction
The World Health Organization's declared in 2004 that: 'Well planned health research is fundamental to the improvement of health in all countries.' [1] However, countries in the Arab world (particularly those in the Gulf Co-operation Council), despite having made rapid economic progress, have generally struggled to conduct sufficient high-quality research due to a lack of resource allocation, human capacity, and limited public participation in clinical research. [2] The United Arab Emirates (UAE) has one of the best healthcare systems in the region and has made significant progress in establishing major academic and research institutions, yet the region is now facing major public health challenges with increasing life expectancy and changes in lifestyle leading to a large and rapidly increasing burden of chronic diseases, particularly obesity, diabetes and cardiovascular disease. [2] Research is needed to address these challenges, however; there have been no prospective cohort studies to date in the UAE and so the relative importance of both established and novel risk factors for these common chronic diseases in the region is largely unexamined. To address this research gap, we are developing a prospective cohort study of UAE nationals, the Abu Dhabi Cohort Study, to determine how the health of Emiratis is affected by their lifestyle, environment and genes, with specific attention to risk factors for obesity, diabetes and cardiovascular disease.
In developing research in the UAE there is a significant need to consider cultural context, however; little is known about the factors, cultural or otherwise, that can promote public participation in medical research in this population. Such information may be valuable to improve our ability to conduct major cohort studies through increasing rates of recruitment and retention [3] . Of particular importance is the general public perception, willingness and attitudes to participate in medical research [4] . Investigating attitudinal factors affecting public willingness to participate will ultimately facilitate broad-based recruitment to medical research studies and, in turn, increase the quality and generalizability of study findings.
Because no firsthand information exists as to how participants in the UAE perceive medical research and what motivates them to participate, particularly in longitudinal studies where follow up is a key feature, we conducted focus group (FG) discussions among Emirati men and women as an initial step to understand potential participants' views of the study and to optimize the participant materials to be used in the Abu Dhabi Cohort Study. The study objectives were to 1) Enhance human subjects' protection in the Abu Dhabi Cohort Study, including informed consent; 2) Enhance recruitment and retention in the study; 3) Improve the quality of the research process; and 4) Increase public trust and awareness in the research enterprise.
Aims and objectives
The study's specific aims were to conduct 6-10 FG s with research participants who resemble the target population of the Abu Dhabi Cohort Study (ADCS) to explore their general perceptions towards medical research and to optimize the participant materials to be used in the study including consent form procedures, invitation letters, participant information leaflets and description of the study process. Prior to conducting the actual discussion, participants were asked about their language preference. Given that all of them were fluent in English, all FG discussions were conducted in English.
Subjects and Methods
The ADCS participant materials i.e., patient information leaflet, consent form, and other communication material were carefully reviewed by a committee made up of two principal investigators and two research assistants. A set of separate questions in line with the project aims and objectives were prepared for the FG discussions. The committee refined the study design with the benefit of expert input from professionals in human subject research from New York University in New York (NYU), and in Abu Dhabi (NYU-AD). Letters of invitation describing the study objectives and design were sent by email or smartphone to a selected number of students and staff from four institutions (NYU-AD, UAE University, Zayed University (ZU) & The Abu Dhabi Blood Bank (ADBB). Those four institutions were chosen as this is where participants were going to be recruited from for the cohort study, and potential participants were invited on the basis that they were eligible to take part in the cohort study (i.e. that they were UAE nationals and aged above 18).
Recruitment
Ten to twelve eligible research participants were invited to attend each FG. Each FG was conducted with a minimum of 5 participants. Each FG was conducted in the presence of at least two researchers acting as a group moderator and an observer.
Ethical approval
This study was approved by the research ethics committees of New York University Abu Dhabi, Abu Dhabi Blood Bank, Zayed University and United Arab Emirates University and participants provided written informed consent.
FG Discussions
FG s lasted 90 minutes and followed a semi-structured interview process according to the formats described in the discussion guide ( Table 1 ). The moderator validated the main themes of the FG discussions, by restating them at the end of the session and requesting participants to confirm or modify them. FGs were audiotaped and the observer took written notes. Two researchers from the committee held a debriefing session after each FG, during which they identified and discussed the main themes of the FG.
Audiotapes and Transcripts
Moderators used open-ended questions to ensure participants fully had a chance to air their views. We stopped conducting focus groups when we reached saturation and no new themes were emerging. Audio-recorders were then switched off and kept securely with the senior moderator. Names, institutions, and other identifiers were redacted from all transcripts, observer notes, and debriefing notes before analysis. FG transcripts were analyzed systematically by coding the data into emerging themes. Coding involved careful reading of all text and documenting passages that related to the main ideas and themes that emerged. The discussion guide was used as a framework for data analysis. Participants' discussion points were grouped according to topics defined in the discussion guide. Unique perspectives on key issues were also included in the findings. Direct quotes from participants were referenced where useful, to illustrate and support the findings. Themes were identified to represent ideas that emerged. Members of the Committee, as content experts, reviewed examples of the thematic analysis to align and validate the coding strategy. Text from each FG was analyzed separately, first by identifying individual issues that emerged, then organizing related concepts into categories or themes. A final index system was developed, consisting of the main concepts, themes, subthemes and corresponding quotes. Both themes and main ideas were identified using inductive analysis. The purposes for using an inductive approach are: (a) to form a brief, summary format from a rich textual data; (b) to establish clear links between the research objectives and the summary findings derived from the raw data; and (c) to develop a framework of the underlying structure of experiences or processes that are evident in the raw data. The general inductive approach provides an easily usable and systematic set of procedures for analyzing qualitative data that can produce reliable and valid findings.
The transcripts and analyses are provided as S1 File.
Results. Six FG s were conducted from September to November 2014 across the four institutions. In total, 42 subjects participated in the 6 FG s-3 groups were only females, 1 group was only males, and 2 were mixed. Sub-themes identified are illustrated in Table 2 .
Themes
"Research" is an unfamiliar concept. Most participants (80%) expressed unfamiliarity with the term "medical research". None of the FG participants had participated previously in any medical research. However, most subjects (80%) also reported that they trusted the medical institutions in the country and did not express any concerns about research participation, as such.
Community awareness. Participants suggested many solutions which could increase community awareness of the study objectives and expected positive outcomes. Among the suggested solutions was to advertise through local media, such as TV, radio and newspapers. A Table 1 . Discussion topics for FGs.
Reasons participants join research studies
2. General understanding of the research design (cohort) and the need for follow-up. particularly important suggestion was to mention the research at mosques at Friday prayers, which are attended by the majority of men in every community. It was also suggested that using current clinical facilities in the community could be an appropriate venue for community outreach programs. A popular approach identified by participants was the use of social media (i.e. Twitter, Facebook, Instagram), as these means of communication are very popular, particularly among young adults. Other participants supported the use of public figures or role models in the community (i.e. sheikhs (leaders), actors, comedians, and heads of health departments in the country) to convey the aims and benefits of the study, as they believed it would add to the credibility of the study and draw the attention of the community. Participants in the study believed that their friends and family would perceive their participation as positive and, therefore, might be encouraged to participate as well.
Motivations for participation in research. Participants identified reasons for participating in medical research, as shown in Table 3 . Participants most often identified multiple reasons for participation. Altruism was commonly stated as a reason to participate, along with relevance to the individual's health or the health of family and friends, as well as the anticipated benefits to the community. Incentives and financial motivation were not identified as reasons to participate. Participants identified other forms of incentives like invitations to public events or social gatherings as a good way to attract participation. Some participants admired the uniqueness of the study to the UAE community. Patriotism to the country and national obligation toward the community were reasons for participation. In addition, some participants had the perception that enrolling in research will give them the opportunity to have a free medical checkup and to reassure them of their good health.
Challenges to participation. A small proportion of participants (10%), especially females, expressed concern regarding possible confidentiality breaches resulting from participation and Table 2 . Sub-themes identified relevant to invitation, informed consent and participant information leaflet. mishandling of confidential medical information. Others (20%) pointed out that the ADCS provided limited benefit to the individual, as individual test results were not intended to be shared with participants. An important challenge conveyed by most of the participants, especially females, was finding the time to participate in the study. Some females also mentioned social and cultural barriers to participation, especially if they have to visit the medical study center after work hours.
Fear of the unknown. Some participants (24%) expressed their fear of discovering that they have a disease if they participated in the study, as they felt it was better not to know. They also expressed worries that they have to change their life style if they were found to have a disease. Other participants felt that they will be followed up until they develop the disease; one participant stated "when I participate in this study, I will get the disease". This belief might discourage them from participation.
Invitation, participant information leaflet & Informed Consent. The initial invitation email was felt to be too long and not attractive enough to encourage them to open and read the email. Participants also commented on the order and arrangement of the headings and subheadings of the invitation email. They suggested reducing the amount of text and indicated that the use of logos and pictures would be more attractive. Some participants (10%) also felt that the participant information leaflet (PIL), which includes information required for informed consent, was too long and complex. Most participants (80%) raised the point that the PIL used complicated Arabic language and had repeated explanations, and they suggested it be shortened and simplified. Many participants (50%) suggested the use of visual materials (i.e. videos) to convey the same message in a more accessible and attractive way. Some participants (15%) complained about not fully understanding how much of their time would be required to participate in the protocol. Some participants (15%) felt that the detailed risk explanation and information in the leaflet generated fear and discouraged participation.
In general, research participants were satisfied with the informed consent process. Some participants (10%) stated that they were particularly concerned about study risks and wanted detailed explanations during the consent process. However, others (40%) stated that they trusted the institution to protect their safety. Many participants (50%) appreciated having sufficient time to read the informed consent form and having detailed explanation of study objectives, process and risks and the opportunity to ask questions. Although participants also expressed a desire to have risks clearly defined, this issue was not ranked near the top of participants' concerns.
Human subjects' privacy and confidentiality. Participants generally trusted the health system in the UAE and had confidence in how their confidential information is handled. However, many participants (50%) expressed concerns about the fear of their confidentiality and privacy being breached if they participated in the cohort study. In general, they didn't want the research team to access their hospital medical record but said that they might give permission to access their records if their primary physician was part of the research team.
Bio-banking. The vast majority of participants (95%) did not mind having their biological samples stored for study purposes and did not have any concerns regarding re-using their biomedical samples later in future research studies. They didn't anticipate a need for obtaining a new consent for re-using their samples and they didn't raise any ethical concerns.
Research design and process. Nearly all participants (95%) were unfamiliar with the study design and needed additional explanation regarding the need for follow-up. Some participants identified being followed over time as time-consuming and an additional commitment needed from them. Other participants (10%) described the research team as very optimistic when expecting low rates of dropouts and good retention of study participants throughout the follow-up period. However, some participants (35%) suggested some techniques to minimize drop-out and improve participant retention including: collaborating with health centers across the emirate of Abu Dhabi; encouraging participants to do the follow-up with their primary healthcare provider; limiting repeated investigations and time spent in each visit; sharing some results with participants to increase the sense of ownership and achievement; and, keeping participants regularly updated through organizing social events to enhance their sense of belonging and as a form of appreciation from the research team.
Participants' expectations. Factors associated with participants' positive expectations are listed in Table 4 . Overwhelmingly, the factor most frequently identified as contributing to a positive experience was benefit to the community and the nation (90%). Many participants also expected acquiring new information and learning about health and disease, and some stated that this new knowledge will improve their ability to care for themselves and others in the community.
The factor most frequently identified (90%) as contributing to negative participant experience and expectations was pain or discomfort, often associated with procedures, such as phlebotomy (especially when these procedures did not proceed smoothly). Cumulatively, issues related to study logistics, such as appointment or procedure delays perceived by the participant as due to poor organization or planning, were also frequently cited as having a negative impact. (Table 4 ).
The reasons participants identified for remaining in research studies requiring follow up included: staff responsiveness to requests, commitment to the research project, and investment by staff in individual participants. The most common reasons participants thought people would leave research studies were: 1) studies were more demanding than expected; 2) unpleasant side effects, often associated with interventions; and 3) participant inconvenience (e.g., limited clinic hours, difficulty parking, and requirement for numerous visits).
Discussion
The present study was conducted to assess the general public perception of medical research in the UAE, through focus group discussions among Emirati men and women who represent potential participants in the first cohort study to be conducted in the UAE. Our focus group results showed that although research is a relatively new concept in the community, participants had a positive view of medical research. Potential participation was influenced by different reasons and increasing the awareness of research was thought to positively promote wider community involvement and promotion. Similar to other populations, increasing the awareness of key aspects of the study and improving the overall knowledge of research increases the willingness to participate. [5, 6] Participants tended to participate in research studies if they addressed the health concerns of the society. Similar to other studies, it was commonly stated by participants that having a relative or a friend with the disease would encourage them to participate in studies investigating that disease. [7, 8] This study suggests that opportunities exist to increase participation by targeting recruitment efforts toward the whole community.
Participants' satisfaction with the research process was an important factor to encourage participation, as others have reported [9, 10] . Conveying a sense of caring for the health of a community and for each person comprising it is thus an integral part of the factors that can positively influence participant satisfaction [11] . Building a research culture in the UAE will help improve follow-up in longitudinal studies and decrease the withdrawal rate, especially given that research is a relatively new concept in the UAE.
Trust between the community and researchers is crucial to the success and continuity of research and in a tribal community like the UAE, using heads of tribes, role models and famous persons to promote research could improve the follow-up in longitudinal studies. Community based participatory research is an evolving concept that involves collaborative work between researchers and community members. It has the ability to generate trust and a positive research culture in the community [7, 8] . Allowing community members to share their opinions and contribute to decision making increases their sense of ownership and trust [7, 8, 11] . Researchers need to understand the social and cultural aspects of their community, which in turn helps to promote participation.
Although the ownership of donated bio-samples is a controversial topic, it is well established by ethics committees that study subjects have the right to decide their present and future use [12] . Our study participants were generally happy to donate biological samples and were not concerned regarding their future re-use, whereas a study in Jordan showed that one third were not willing to have their samples bio-banked [13] .
Improving and promoting medical research in the community requires concerted effort from relevant stakeholders, with strategic goals agreed upon by the community decision makers and lead scientists. The strategy should include upgrading the research infrastructure, providing sufficient funds and creating a good reputation for research through training researchers in order to attract and retain active participation in the community. Improving public health requires good evidence, which in turn requires good research.
The challenges for quantitative and qualitative research include the varied composition and mobility of the UAE population, with limited health records and disease registries. Long-term follow-up of participants may be a major obstacle for longitudinal studies. [14] There can also be a reluctance shown by parts of the population to participate in studies, especially those that require responding to what are perceived as sensitive questions. Successful execution of population research in the UAE requires an understanding of socio-cultural aspects of the study population, and good communication between researchers and participants.
Conclusion
The results of this study support the promotion of health research in the UAE and confirm that establishing a population-based cohort study will make a very positive contribution to building a research culture in the country. It suggests that the community may be best targeted by strategies that enhance communication of the personal and societal health benefits of biomedical research. This study represents an important start to understanding the public experience with research recruitment and retention. Participants join studies for varied, complex reasons, including altruism and personal relevance. Based on these insights, we proposed specific actions to enhance participant recruitment, retention and satisfaction in the Abu Dhabi cohort study; these include using simpler language in the invitation letter and participant information leaflet; ensuring clarity in communication of why research is being done; making effective use of social structures and different media and sharing the results of research with participants.
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